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Abstract of JP 2002349464 (A) 
PROBLEM TO BE SOLVED: To provide a small 
complex pump (complex compressor) usable in the 



atmosphere and having a simple structure. 
SOLUTION: A rotor H has, on its outer surface, a 
gas transporting part S having a gas transporting 
part S2 of a turbo molecular pump type in the 
upstream part and a gas transporting part S1 of a 
screw groove pump type in the downstream part 
that rotate around the core of a rotating shaft J 
coaxial with a casing 6 and transports gas axially . 
during the rotation in the casing 6 having a 
cylindrical inner surface. The gas transporting part 
S2 of the turbo molecular pump type has a plurality 
of vanes 41 and grooves 42 for transporting gas 
formed between the vanes 41 , and the bottom of 
each groove 42 has the outer diameter increasing 
toward the upstream end. The gas transporting part 
S2 transports a large amount of gas and the gas 
transporting part S1 of the screw groove pump type 
has a high compressing function, so that the 
complex pump can be used as a good pump or 
compressor even in the atmosphere. 
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Reference 2: 

A rotor H is mounted on a shaft J for rotation in a casing 6 
having a cylindrical inner surface, and provided with a fluid pumping 
portion including a turbo-molecular pump type fluid pumping section S2 
on the upstream side and a thread groove type fluid pumping section 
S1 on the downside for pumping axially the fluid during rotation of the 
rotor. The turbo-molecular pump type fluid pumping section S2 includes 
a plurality of banes 41 and groove 42 defined between the adjacent 
banes. The diameter of the bottom of the grooves 42 decreases 
towards the upstream side. The pumping section S2. The pumping 
section S2 provides a large pumping amount of fluid whereas the 
thread groove type pumping section S1 has a superior compression 
function. 
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[»*ai] *«D»jasefr <boi) - (bos) 

(Boi) RjSKWitfS^-» 

i^-awia-jr - *✓ > ^ 4 isi«ioaigwiciMi^ia o «e @se 
iawiWMffitc^snfciUKT-. (B02) mmmMfa 

<D±ffiBW $ - i&H-#> 7M%,imm® 4 Ti*«©ta 

(bos) mmimmmvmsZTmimicHmjimic 
\u mmmto&to d \h<omm^ ft-*, ft om 4 

BUfBft D^OJSMOMiaiaii^ 6©m«tt?* S ft 

3 < 9 fcJfti)t3ft. 0KB*K±i^«:»AO;teiR 

TM6ffliJic#jHT § iliBft 15 ?f iS* > 
9. (B04) WfBBIK^fltrJlB(DfulB±^|5{Cp?^^ 

icmmmm^jfmztiR^mmcDMft &w-r *«»©« 

4IWBil»©&*©WfcJ&liSS ftfc$W*888fli*4 
U HWB#XWa^iiil^[^±i>ftJm©M/?^T^J; 0 

_Hift»cf¥ < (c^ -a r /J>3 < & S <fc 5 KJPRS 3 ft 6 4 4 

w<D±vammffii-? * <t 5 k^js 3 ft . leiignfic ±«s 
im$m<D±mmic&Mr > -^mmm 

( B 05) SttB £ >:/MSM£#jiiSfl©± 
^5fcfe±^(cS«HJT*WS9fSiScftllKJ: 0^3 ti 
h5TIB £ -*K*H=- > ^§m#^^©«r8B^&&i£ 
JB*©±»^J^K»**;*/-f F T -Stiff B^^ A F 

[S»3*SH2] &©«JiS»fr (B01) - (B04) , (BO 

e) . (B07) zffiiffcm&mxy?, (bod r«k 
mm* w-r s * - f > ^f^mi a^ - > ^ 4 hi*© 

m^*ff5M-r^M##jiisiJjWffljffif{c^js3 ti^Hig 
-f . ( b 02) m.mim-fmv>-±!$tgm *-jKfl^#>^ 

*w-r5Htri2»f*#iiigp, (B03) wiaiHifg-^wjWffi© 

WfBT?lfe^icRM^I^iC^r^|iirE.-3^lfeKfCffM 
3 ft fcj9T/Ei?i©*«SS!©ft D Oj 4 |fff B«$:©-&ft D Oj©ffl 

mmWfi h 6ft DpfiM©*fl* s m{*#^7? 

l^i^SJctf < tct5£ -c/Jn S < 4 J: 9 KJ&&3 ft. 0 
KMFK±jSMS*ciSEA U fc*f*£T»J{c^t--S!!»f eft 
Di#^ > ^MftWdHgTS. ( B 04) fflEKFttMB 

ft/ca##j*ffl?»4*wb, mi&mm#im*fc± 
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®S©SJ¥^T»<t K> fe»< fioT^^piBftDlIj 
©±iJWfifcjitt-r* <fc 5 tcJKlSSft. i!WB*{#^IJf © 

si©js£ffi©irfBiaKW^ 6 ©gggt-c* -s.«*^3iffl?i© 

5 tcjgflSS ft 6 4 4 6 icf|fiaMf*^jSffl«©ftn©T* 
Jmtt««iaft ©J£ffl©±?iS!Sk:ilMT-£» 0; 5 tc^jS 3 

ft. ®mmic±ffl$hft %m <o xtitcmttsm l x.m& 

#^#>^§?W*^SPo (B06) >*tSR«a*Jj:^ 

io fiRf^iifc ct ?) y > wkms ft. ao, siriaft c» 

IB, (B07) W^fl^©^ftP3««*»J:Cf/NSP3« 

wtcj^fiss ft jLo»#*twa o&a 5 e»sp«3 ft 
6^#:^iaffi?«4. mria«fttell?i©T»S{c®MLr 
ffjiBASRMit©ffi^^r&] K«Df saasttnflispaiiju 

[«W8« 3 ] &©*lSSfr ( B 08) ^#^/cW^« 1 
* fcBlt^Jl 2 SBig©^M^ > -f. ( B 08) M IBSS 
K±iS^©SJ¥^ 3 m mfiTRc ftfcSWB^ - tfft 
20 -7-aJ«>^fflafl:»j*a. 

[ft*B4 ] >x<DWimtt ( b 09) zm ft tcm-im i 

fet^ Lft^J13 ©V^ft*Ett©«^fflii«>^ ( B 0 
9) MB*-##^*>^«#^gR©±^©±^ 

(C»o T3£Hfc|BM 3 ftfc«^©»S*> J: 0«©#M 
£WU BtSsaa»©»Sttl»aH1te?©i1'J9tE:»W6ft 

[Ht#g(5 ] ^©«fi)SRff (Boi) . <B03' ) , (B 
30 09' ) *ffi%.t£m&M&>7^ (Bra) RlBPKrtfllBB* 

#r 5 - ^ > m-c hWb - > y 4 isi«i©ii<iaft© 

^&»fls»SMaw^jwiiK*iaE3ftftjaK?-. (bo 
3' ) l^His^iWHBoRja^KBfjeRiiB-cja-^w 

H^tcffjfig 3 ftytffSBBCWR©*! 0 Iij4 WiB«^©«- 

tacaj©rafcj&iS3ft*fat;i»4*iru iriaftCtUte 
jt *a ±mm*> 6 Taw $ -c^s v -aim 3 ft , 

MiBft G^©JSffl©SygBEJl5W©lfr^^ 6 ©IEfiSiT'^> S 

40 /Jn§ < &6J; i 5 iC0j^3ftSoJ;^-C > Kft Dlij©^S 
©8 0%WT4J k j:6J:5 5c^3ft. llKB#ic±^ffi(c 

«a ofcaftftTWWscapa-r s ft D«w#>^»i«! 

SitSB. ( B 09' ) SiiSft D»*«H> ^!««s»aaJ© 

w<omm-ftmm nrsatcEis ftA:aBR©»w*» <t 

CflWS©»»*W0, Str8E«^©KiM{*B«iailKT©^ 

50 10 0 0 1 ] 
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[0 00 2] 

[«£#©8EW] (taD^jJO^) mmucm^y^ io 

( j oi) 6-92799 mmcDtm 
y?mm s nn» 4 . c o&««:e»s ti/cfa cms 

[0003] (wmm&ffi j ( j 01) ©ra»6) taia^ 

(1) tc*. WSE«ffii*tf©Sfmffi»3WfiC»tiC»^ 
C ifl5£# > -7'© tc j; <o > ^ * WJH- 0 T t » & fc 

s>. ii«^«r©«f«R»)3a*«35siiaiL/at>. Tft 

[0 004] ( Z-tifrf-Xl'-?) W12#-##^JO 
:/£ t,Tt3#S©£tfll ( J 02) (CEttStifc *>©#«£*& 

( J 02) ^BS5 0 -2 7 2 0 4#&fRS2iS©Hfl5 

#*^l^©«^©Sff)iA*f4t^ftc^©^, ftj*^ 

«KRW6nri»4. MfBEiK^©«MtcttpJMtCf& 

*fUT«**tyT*»'), -&©«&# (»#) tt±»«*»6 
[0 00 5] «riBI(i^mtC|IIIBj%»>T««SiB«U«: 50 
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oc@2g3 nr to 0 . itrtasbii©Hii£{c ± 

<w^tt»i«a***^4**<a^ii^©»^4wfi 
t » £ i » 5 rih&*s #> & . * J; cn»a©«36** < 

[0006] B?IH^D^!j<>^fc<fc 

^•ttyc^sf#>-7 , ^se*^6*p6nT^s„ c©i 

^SMM*>7"ilt(i, &©:** (J03) 
ftfc&©#fi£*<Bfcrr*.£>. 
(J03) b*»>*>-tt»J@a!BB (B*^m^®^SP 

aw. a*x^»^ci«a3:aBiMf. p 9 i ~g g , 19 

9 9#BfT) 

ci© (J03) ©£^j«, *aD»s:>i«>^£*©±aflpjK 
lag ufc ^ - sftjH^ > ^ £ &fi##b-t*fc«£siif< > 

it . JafflW© * - > ^TJEBffl 3 ti r ?H® Atffi < 

ft o fcMf*49t 5) 3A^T'^I^m < TifeffifJCcSfMT -5 C £ 

jtrf-es&cfcstcfts,, 

[0007] (wriB ( j 03) ©rasas) ma ( j 03) © 

PS*3 J: EfRr»»©gaR!W ^ < ft -SSWStl £ ft Z M . 

*&. *-#^#>^"«5»©ti®*««s»r* 
*SJStt«©^a©SJ6'tt»1**SPm^SI^K:, 

imom^K ofc*s-st, its*ij:t>'im©ast^< 

ft^S, «^SSStS^>^©W^lfe&JffiT"r*. 
[0 00 8] 

©«^M*S#>7'©raH*{cffi^. ^(#SSi®ffl©C 
V D^g©X^^ * >a* Jtffiic-r SB^9Etcffiffl 3 ti4 

*^>^iU-C. ^©&fg (J04) KSfflttShfctt^ 

MK^^ > ^mfflM L it. 
( J 04) # W2 000-2779 0#&fR 
£1 ©fi«K ii@^©±^ffliJg^K % - ##?3*ltt* 

sB^fflKcB, faO«SSm^^KlS[5©*aClIf©±*ffi{ci'f 
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o . -e© x t m t <Dm<Dm*mmmm<D$Ymt±:mm 

n < ®h 3 < a £ J: 5 JcBfiS 5 nr u £ . c © J; 5 ic . 
mmcft < fs/hs < ftsj: 5 te j&tw & c t «: «t 5 , -e 

[0 00 9] e©&ttfetJgSSnfcfi£§SSEffi#>:7 

ur. 2 o o o o r p met±©wateigBrrwft3ti 
r, ito>^f£IBm&tt&J:9icltH&3tiTi>&. •£ 
Lr. S«ls1fi^-MH^!H>-3'«iafJt^^t , «, *©± 
WI©1 0-' Pa(^^**)SI*©JEt»©«ff*TWfl!l 
tB 1 0 3 PaKROEfc (Tftfrfc. *fl)I© 1/10 

[0010] mm ¥ 7 4MSStfi>-?ti % 2«SS©t>© 

( l o s Pa) fflr*-cEE»lyr**WiK:# 
»t& 0 t«ia^3Rs^ (j 04) *strfie*o i wiaiKS 

KB> >^**3IJ©^>7'-CM^.«A^E© 1 / 

i o osa*rstau?t«K, wsi«^aa^#>!/* 

i «^©^M*^^>-?-i3«^»*-cffiffl-r* c 
iim^nti,^*^^ trsssfesfefisws <jo4) ©^ 

K» *l«fc^T5ISfcttJM©#>:/t?. + 
F*J£*MEE© 1 / 1 0 OggMSrPStLfcSSK:, ffirtB^ 

#®na#>:/*#y§ i>-cMm ! *-T <&©##»•??* 

[0 0 1 1 ] L.#>Lft#6, tKTl!f&R£3ffl (J 04) ©ft 
■ggjmtf^Ttt* fc£4>£^mtp{cte^T®^ffitB« 

rffiffinj^ftm*S^lffi©^>^i;fcBffi^£ L,~cm 
#(c&8t©M*s J;CWia#K©mcciffl«*i^S nfc * 

~>K»?aflWi(aRas»*ttw, €-©r^fl«{cina-&*© 

x-m^msmm^m^ <fc 5 (c«w-3 nr Hulas* 
S^«r EiHfrsBte^Si zr<D±m&<DMMn*>TWiM 
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Hfcftac&tJJlRfeofc. 

[0 0 12] VtPhtzifiti. BUSS^M^ isy*JM<$ 

rif©#>^i/cBffffifi orffim-rsw^fctt, 

©eK^P^T^©P»Pr©MffiifE***^^©-c\ « 
SilW>a^K*S^JB!WM««:ftS. Sfc, UK?-© 

7©± w©B5^p^Tis^S©SFmar ©Mti^n 
io ©sLn*i»±T*j:5KfliRS i&aswmt. m%m4. 

ffl@W(crsDr, @iK^©a:s*^!tt^iBis3L^©if 
-ex, b&j&k, b»***, Wiuififfi$ = i oo- 

3 0 0mm, S3 I, = 1 0 0 — 5 00 mm, HKjIS = 
2000-3 0000 rpm, JE»= (1/2) ~ 

D?lte£#>:flllift*fli^r, *a4irMnft:'tt#fc£f#e> 
?>n§ 0 ft*s, «riBfis*^3<ft5e, Hieas* 

20 ±tf£C £#-?££„ 

[0013] 4^»miF8Slft4lCcM». TIB (00 

2) <DmMft®zmmtir& 0 

(Ooi) Z~#ttiF>7M<D&ffi&m<DTWLMictx 

r, ^*rjjo^*fc«jHl«£LrffifflnJtBmo, 
nggjjo 7*£ v TbW8^mteJ]-m~emm&iomfm& 

[0014] 

30 te*ISiH*iaf!8-r&*«, *IBW©^«:B, f^Kfi©*lfe 

w©B3R£©«iS*aFS«:rsfca). mmwommow 
©aw*«iwc-rs?t*-r * o , ^bj©ibh*^m 

CC|®5£T£;teS>rfclftlA, 

[0015] (jtl ^BJ) !BB|!Rja*»?^-rSfcJf)K > 
»l»W©ll^B>f«>^1*, ^©fil^Sff (Boi) - 

(B05) 4IifcCi*#fif5. 

(bod wmk\ftmm*mirz>ir-i'>? (6) 

40 mir—» if ( 6 ) £ p»fi©HK# ( J ) ©«W>@ 0 K 

^> £ £ fe KH«KB#tc«*ift tcaiflwsriRai-r 

^5*gp (S) «5«iii:M3^fciS^ (H) , 
(B02) M(*^3i^©±^S|5©5«"^^-^>yMm 
( S 2 ) £T?jggP©*a DP^^>^aMft^^l 

*(S1) £4W1"S«rfBM<*#jggI5 (S) , 
(Boa) IJIHEPPSt?- (H) ?|-flIH©HtiBT«§|5^tcP3Jl 

ii5mm) ©^©fcGO] (3 6) £WiaWR©*fci; 
III (3 6) ©HK^SnSfaCfll (3 7) ££WU 
50 BVlBfeD^ (3 7) <Dim<DmmWMi (J ) 36»e©ffi 
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Mf*^iHg|3 (SI). 

(bo4) msacc? <h) wi[JMOBuie±i)iauK:RJw^ 
&&©« <4i) kmumvD&n <4 1 > ®nicM 

3*lfcaWW£ajlii (4 2) £4fL, MfB&K (4 

1 ) u^m^fm±.mk<oum (w 1 ) #fTi*»«fc 0 

£>» < J.oT^*iffrlBta Oil) (38) <D±ji^cmm 

■jr&jzttcfmzti* wm&immmm (42) omm 
(Dm$mmm ( j ) ©w&a» 6 ©issur & 4 £t#&3&!j 

/hz < % & j: 5 tc^tfE 3 n, £ i i & ictgta«f*s^ffl« 

(4 2) ©JSfflfiDTaaiSB«r8EfaDfll (3 7) OS© 
±^iciI^-T £ «fc 5 ti, 0*3l*ic_hi*JB*» 6 

Mm (S 1 ) ©±*Kfcg^-r&*-»fc5W<>:7^» 
fl&S&B ( S 2 ) . 
(BOS) tm*-#fH-#>7£&m&?» iS 2) © 

tiBrMB*-'m¥#>'mmt98m (S2) ©W 
K«#5B^ffi» (4 2) oJbjCWoJSnecAtt^^ F 
fSUBBStiSfctf-t KW (4 9) £Wr&SI«§|5W (4 
7) . 

[0016] <» I ^BJ©«fiSgft©mW ) ME r £ - 
iK»^if«>^a«ff»3SSaJ (S2) J tt» »W9«:«^ 

(DMmmtt- (bo4) *«*.fcaw**si*r*. (bo4) 
rwfBiais^ (h) mm<Dmm±ViimtHmjjmitm 

i(4i) itiriBffi^cD^s (4i) ©fflfc^snfc 

(4 2) SirlB^M (4 1 ) \Z% 

fflftkm(L±fflM>W9. (W 1 ) #Tffl«lB * 9 H 
oT^^HuiBtoDOi (3 6) ©±«»JE:Jfe|*-rSJ:5 
tc»«3ti. Wf&fMR&BHt (4 2) ©J@=ffi©f«faill 
IkW ( J ) ®*^6®ia»r**ft*MKayBi« (4 

2 ) ©2fs&5«ait»^^±aE*KtT< tc^-,r/j\§ < 
tit, J: 5 fc^a^ns i <b fctcttriBMtt^^ffiP ( 4 

2) ©^©TlJfeiSBllfflflfeDP (3 7) ©Jffiffi©±})£ 
(SI) ©J3ifflfc^T**-#^itf>^«*H£ 

saw cs2) o j 

ma*->K^jj«>^aa»sgsBifiis ( s 2 ) omtimfr 

(B04) B 4 aS0 5»-#^#>^©«te6Rffitta 

fts. »^©*-##^*>^©±?jfEi8aj©s& 

X©IMW±fl«£Til»£r— ^*S©fc>GfU * 

i^m<Dwm^-^^yymmmm^ (s2)o 

»(41)tt, *©»|t#±i*tt£TStelffliT?S&or 

t»*^re*>*ffiiurci*. ires (4 1) ©si? 
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& ±JS(E***6TMt»*rasiS«{c[9fll3*«:D. WE 
g (41) O_h^SBifc«T^aiS©@f5eS3SR0(D 

[0017] *#WlirtRcte«,»T» iifliB$?-iiv5H^> 

^©^s#£«»&*«wa»j3®fl : (B04) K^tur 
ri«-#^#>^aiitf*»a« (S2) j i t^fflffi 
*®fflufcas«. #-#w*>^ 

^a«f*»asw (S2) *KW-r*«Kc» f-^w*; 

6-9 2 7 9 9 ^&IBiBii4©to CW5£#>:/©±i*Jfiai5 
<OtoDUl*±a*![Kff < K|£^r*H;ill©i«3W»< «c& 
J:5Kfl5fiS-rSCtKJ:l). iiriS«!&S# (B04) 

^.fc$"#w^>7 s imf*^iMgB ( s 2 ) *su-ra 

eifcWtTC**. ^TOJiiftTii, BvSBtiMSSfK B 

04) iw-rsawKSsrut: r^-^^>^^«*^ 

(S2) j it»S8B*«flU 

[ 0 0 1 8 ] tsna r *-jjf^F-3j«>^at»afg» < s 

2) J ©S (41) M1%<DZ-~#ft : ?-tf>7<D±WL 

mm<Dmm ssiKB^fc«^2s@©Kis) 
-r*«M6) *w-r*«w-e**. -eur, mm r^-^ 

^f-#>^g»#»SW (S2) JCK4DS, 3 

30 ^jig|J ( S 2 ) j ©S^M^a^EKfc^OtlfBlfii 

K«fc ^ . BUfB r £ - sfcj^f-itf > ^S!Mf*#jg§B ( S 
2) j ©Jg«/'«^y-af©«36>6ifflHffi*JWl'«-act 

[0019] UWB*-jK«^sf*>^S»fls^Sa5 (S 

2) ©b?i#b r« (4 1 ) j a*©*-#^jj<>^ 
©_h?^Bgp©«is (WLtf. j(riiiie*?tB»2sa© 

ttS) K^JCTS*>©-P*0. BulB±^Jra§P©Kr»ir5I 

40 mKSSK©$ rs (4 1 ) j ra©raR5s o t ftS b 

tfCttJje**^-^^ a- Kit (S o/b) B. 
BtrlB, ii«©^-^^*>7 - ©±^^p©l&S (M*. 
«. ^l^aSfc!*^2Sg©tilM) il5#tc s 0.8 

^ (so/b) ^1 ^©Mffl-riasEsns. tfc, fir 
Ef-Jif^HF-JiO^afllftsg^ifflJ (sz) ©MfB 
(4 l) j ow&ffltom, 53Pii^<M© 
T. ltfiBii^©*-#^#>^©J:tt«|fflJ©»aii^ 

fc. ftna r» (4 1 ) j tt±#mn&vtt oxmw-c$> 

50 3*4>©taDD*fln*.;fc?>. *fc. r« (4 1) j 
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1) j <onn (e) tiacm&tf^-fmsM&mm <s 

1 ) ©±iftttOfaC«*«* a 1 4**0 > a 1 ©*§^tc 
«, MB TS (4 1 ) J <DT$tm*tiO\U (3 6) ©± 
aa»K»6*>K:a6K3tiift:fcK. r» (4 1 ) J ©T 

[0 0 2 0 ] *fc, WB*-#»W>5lM«*sB«a 
( S 2 ) K», WETaSBaWKtatai (36) ©_hi£ 

©ilJJUli (4 3) *«»4C4«nCJBr*«. MiBilflD 

a (4 3) a. nH^isiKKnriBBs*i?t»wgrs«- 
«(4i) ©r^OBgLfc^ fflfia^s (4i) ©±a& 
wtdato^to-rsctaj-c**. tfresaftix (43) 

K J; 0 . * -ift^tftZ/^aOMHRSS ( S 2 ) ©EEM 
itfcitf -5 C 4 **WC& S. 

[0021] * i»ra©«^ai#>^ (P) ©^mat* 
njjcfei^ m&* (s 

2 ) ©Taatosi»*s« «taw». sims) » 4 * 
©T«^©fcc^#>^sj«tic»aH» (si) <D±m 

K**J:9KKttr&<ft«ff*0«r». *©»£\ DTI A 
7* ( P ) © $ - ?1MM*S3£ 
8U (S2) ©gEMMfc*. a»tDif-j|f»?*>^'©±8l 
»©J»S©«f*#SM©tt**ffi^Wfflr5 C 4K J: 

4!>^aftff4Ksis ( s 2 ) ormmoMtmmm. <# 
she*, stma) Daises ^s^flaBysas 
(si) ©_aHsoa»sKaai 4 h— fc* * «t 5 te, # 
-tf^tf^ssswe&asas ( s 2 ) zmntz ca» 

■e©±fift4SS3iJ* fct*T*isaJ{cisna/h § &atftg s^^rr 

*ft«*jli«L-c^«i Vxm-YZft *> cms 
t»-dr^5*>-f 3 >f«». KH«tcJ:9RiffE 

[0022] ^F-«e««inftfn5Wj^««rtt 4 fi, 

#^©»£«M##^±©«^!«jK#M^ < , trL 

«W) -pi*, ^^©^an^D^r^^^ 

y°<D§mm&* ift± s # * _tr ©as 4 & * . ?RcF 
iit^*fl^«ttid^©picnffliKifc«Tr* ©t\ 



(6) #^2002-349464 

10 

fcabfett, SF«»*4fflMH4tt«;*ro-caiiWfc»Sd 

[ 0 0 2 3 ] me* -iK^fiK>^aj(i«wjss < s 

2) ©T^4fcO«^tf>:/MM*^}i£§l5 (S 1) © 

«*.«. ifrisEFSW (j) tcse^wffirt© 
10 BtriBs (4D ©«tc (x (4 i ) ±$xfo&mmm (4 

2) 4©SMSR) *fc«^D0j (3 6) ©tSTC (fcDllj 
(3 6) 4*aC?« (3 7) 4©Jgg|g|5) CCS^S R©tt 

m-e&&mftu&, ^#®m&$ (s) ©iwr^s 

e^KSCftS-ttraBKS-tf^C 436*^*0^. C©J:5 
CCT-SC 4 JcJ: 0 . * - > t/SatttSgMU ( S 

2 ) C£ltt£££ffljf (42) T«eS©j£E4 . fa 

ij«>^«ft»asaj (si)©fcDi(37) ©±ftsffi 

©JSB4«, I9l@tt (J) «©*ftHIUfti<D 

20 -c, »63&»tcittt-rs 0 

[ 0 0 2 4 ] Sfc. *-#»?#>^3aftfMBS« ( s 
2) ©±j5e«tctel>TJJE#*J»t> (Mi«3mmOT) 
S (4 1 ) tt. T^-C^Dlij (3 6) ©IUK4IU— © 
»^ic-r^fcsb, T«««:ff < tc«£^rSlriaM (4 1) 

©fl?***ai3e5. c©jco«cb-r, Miaa u i > 

©TSEJS*toCiij (3 6) ©i^ccrfp.^tcjl^s-a' 
^CiWiiLK C©«^ » (4 1) ©T?J£S©^ 
*4*aD0j (3 6) ©±SES&©iii«4#IB— * 

Mf^SIS® (42) ©T^JS©MtfI4taD« ( 3 
30 7) ©±feS©*iffi43&S|U— ii&^„ c©i:5{c-rn 

itSfflSO^H (4 1) ©T®re4faDLlj (3 6) 

tS©?;iii:tSci«tS„ C©fttf), SFmJlS© 

>^a«WHKaw(s2) 4fccs«Ji<>^s!aiflsBfa 

*(Sl) ©W©a*«t«t^EftK:J:&«»©iitn©SL 

v xfflimmAmr i> r u a 5 4 1 » 9 smf* 11 

[0 02 5] *& 4 Sl^itii, f5IS^"*"^!i<> 
40 ^B»#«^J ( S 2 ) <D±ffiM<D2 e>tc±wmtctim. 
©tl(5 1a, 5 3a)*jJ;^f«(5 2a, 5 4 

-^w^>^ (so) *E*-r&t:4*^iier**. 
BuESs«ci5a-r*i&ste<fecj t #*©^Stt!^-f 

«. s/t, «wt«»rK 4 MMzimmrmncffim 
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smmum (S2) ©s(4i) ©j;«*kdr*j&it 

f#& C £ #>T?S S »ft £fc . KTBB * - 

ft^iigp ( S 2 ) ©±?if$&©£ 6{c±i*«(c *~&9H- 

*>^(50) £I3iBUfct&£, WISJ8 (41) <DMW 

[0 02 6 ] (* 1 *6W©f|MB) gfgBft$&«*.*JB 1 
m*<DM£M#y7-Cit. (H) tt, RfgfttftffliJ 

H^lTS^— (6) ft-t s Bfjf3^-^>^ (6) 

hwmtomm (J ) hokepistSc mtmm^ 
(h) <D9mm<D±mmcffi&z nit* 
mmtmmi (sz)b, frsjEmg* (h> ^HMnrcDW 

n (£?) £Wf £«!&©« (4i) £Mie«tto#x 
(4 1) ©Wte^Stifcm^jUfliif (4 2) ££# 

rs. mria#M (4 i ) tt±i«H©w? (wi) #»< 
(Wttf3mmern Mentis?) m-^f**ii£M*s 

(42) Oj£H©^3&J±?5iESKfT < «/J> § < ft 
TH*©T. ii^©BBPH*WK<fcO, A§S©iJf£ 

^>^m^mm <S2) b, &?fr©£-#^# 

E^-tf^sJO^fflaiflsgSgiflB (S2) tt. IHERK 
±^^5Bt0iM,?cm#£ffifilLT, (H) © 

WK'JM©TMJ©WiefeG^40^M«^jllg|5 (S 

[0027] * -flf^-r-ift^^aattsBjasaR ( s 2 ) © 
1(41) tt*©T*iB# t flffeta&iIi (3 6) ©±at«i 

(CSibtfcl £fc, HUfB«ftSSffl3l (4 2) ©Jg 
ffi©Ti«j»i*IW2*aDfll (37) ©JSH©_h«6ffltca^ 

( S 2 ) ©£lttg&fflttt (42) £TMJ{t*£§3ftS 
jftf$», (42) Ti«£*a D?§ (37) 

iiWi ©«*«»*»»* &Kt£ A£ &SLft&£ D £ C 
£&<aaw& Ufc^oT, 11982*- # 
#^>7'§y«{*MBP (S2) ^fc^SftfcStf* 

b, (si) <D±wmvjz 

»rtau»sa«>^a«fls^aij (sn tcifiA-rsc 

[0028] ffi^vm£#>7MMim5m (so 
a, araaiwef- ( h ) mm<Dm^f^m^mm^m 
temjmmTR^mmmcBmznt£.mt<Di3iCih (3 

6) iHnaHSRoStaCOi (3 6) ©Mtc^Sft€.*a 
(3 7) £**TU 0^K±IgK^ALfc«f* 

^T^sffliJtc#j#-rs D tt0jftSij<>^ssiflsii5aa» <s 

1) ©JEmtb**#<K3ekfc»&tt:tt. MfaftDOj 
(3 6) ©OiW**a< (mtf5mmHi) iCf££-T 
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& C £ CC J: 0 , ffifBfe Di(3 7) *T»flB(c»al6S ft 
S^P, TffllCfc D» ( 3 7 ) #> «&*3i Gill ( 3 6 ) 

mfSBtaC^#>:/MMtt^slS|S (SI) ©±^» 
tt, ^©i^fto^-^H^^M^ft&iiSB (S 

2) (Ccfc?)jBg3ftfcM,{* (»jff*nari>aft> *s^A-r 

£©r\ *aD»£#>?lS£tt*#jiSI5 (S I) B, AM 

10 &„ fcG»^*'>-7'sa«#^@u (sn tt, am©ft 

vm&m> fc», * - > ( s 

2) («fl&w*<& 

[0 0 29 ] *f6BJ<D^M^>7- (P) KikitB, 
BWiBbfcJ^tC, *©@H£?- (H) ftfflWimmbtite 

tma& > ^m^immm (sn ©±«w (««□ 

fffl) ©fu^tc, *"^^#>^©Ssf«altc^o-rM 

^^>7'MMft#SlgB (S2) *TO4hti/>S. 
i^r, EEimMB*flFFS#SCia<. «««©IHP 
raS£A£<UT, SS^^IiiS-C©g^JK^AiH(c 

&m*> c £ ftujmKM&m^ p * s . 

[0 0 3 0 ] («2|&n) *aw©«^id«>^©»2 

^Wtt, ^©fllfiSSff: (B01) ~ (B04) . (B06) , 
(B07) *«*fcC£*fi«frS. 
30 (bod ni»WftWH**r*'S*--5-'>* (6) p^rif 
fB^— (6) £|aiH©HIEM (J) ©»i>ll OK 

^jlg|5 ( S ) *S«ffltC^jS3 ftfc@K^ (H) , ( B 

02) mb&zkftja!<D±]&<Dz 7®.mm 

jt§|J (S 2 ) £TSSP©toD?i^>^M«*#3MgP 

( s 1 ) £ *m*zm&m®mm ( s > . ( b 03) w 
saEMBT- (h) iWBaf©irET«aj»tcRH^nfii{cff3e 

IBIW^aoJBBi«(C^3ft/t3f5©li (M^ttb mm) 

©ffii5!©ft doj (36) £ wmmm<D&K)i doj ob) 

40 ©|SKcj|gJd&3ft4feD8t (37) i^fb, fgiBftC^ 

(37) <Djgffi<Dwmmmm u) *>6©itc*sti 

D»j£ffi©*@*5M^3H*l^±^ffi«:fT < tC0£ o T/J^ 

3 < J; 5tc^3ft. EME^K±a«|«;ifEAl/fc» 

(so, (B04) maaiE? (h) mm<o®t5±m 
(6) %m-?zmm<Dw (41) tmmmmv&n (4 

1) ©ffltC^Sft/c^^Uffljf (4 2) ££i?U 

Mta^» (41) B«f*^ii*i^±?sfS!SS©SJp (w 1 ) 
50 nfiTim* *)i>m< &-oTffim&m&te 0 oj ( 3 6 ) © 



13 

(42) <Dmm<ommm^,m c j > ©tttafe6©narc 

(4 2) ©¥&^fl*j£frlftj±*ill 
lcn< KftoT/hS <ft5J:5 KiBRSStiS 4 4 6(c It 
IBMf*#iMffl« (4 2) (Dj£H©T^5i«BUIBtaD^ 

(37) otmo±mmcmm?z><}:5itjtmzft, m 
wwc±&Mti> m. *) xtiitmftzEM h x m §b& cm 
sc#>^a»MKa»u (si) ©±»«K:»j£-rs*- 
> ^asiflsetjgsij ( s 2 ) , ( b oe) Aspjfs 

miRtocwtt>7msmw£W (sn *&©ittBj« 
flasJSftATswa^m <g) , (bo?) mmmm® 
(g) ©^ap3i»«*jj;M>sRiBffiK:*ti*naii-r 

£ A&RfDJffifc i tf/hSRfiflSK: J: 0 U > i^Ktc ^ § 

tiK-^nmrnm l K&zmmz n&nimmmm ( 2 

a : 2 a' ) 4, mBAffeHafll (2 a ; 2 a' ) ©T 

-ftmmn (2b). 

[0031] (m2&m<Dfm) mim&ztozitmz 
saw <s 1 > ^©tttttswfcB, ^gRiifcctws 
A-r-So ttiB»£t&m <g> <D*Mmm*s£&>mpi 

<fc«J y>^iejfc)$3ft/cmf«@HfflP (2 a ; 2 
a' ) W v aftjMHau&tffcWSftSft*. MfBASFq 

ASRWS©Sl^r&ItC®LK4®^|6]Sm?L (2b) 

K*A-xscijiEAu aaR3Efiaispa?L (2 b) 

(p) ©*i«K»asn«. cof20jjos 

^M^>7' (p) r» 4 JaD»^>7m^#SiiaJ 
(SI) #>6©ttftM^i^3W*t£Hi» (2 a ; 2 

^©p^xA-x{cfft>n§©~cp«.a©fST*Kf± 
[0032] op 3 »w) *»pi©# 3 $m<m&m& 

^COflMRSW (B01) , (B03' ) , (B0 

9' ) zmz.tcct£%mt?&„ 

(Boi) nfSSPKF , ?Mffl*wr&*--^>^ (6) rt-clr 
mtr-f>if ( 6 ) tlHW*©0*K« ( J ) K 

Hite-r^ 4 i *>«:ia«i^«:*bEnsiR:«,tt*=»arr saw* 

(S) *WJSCC^3nfc|@If^ (H) , (B 

03- ) frsein&? (h) mmoFim^icwr^mmv 

iB?l3Mm©SfeDaj (3 6) ©IWiC^Sn-SfaUSI 
(3 7) 4*=BU mmtzCdi (3 6) d*s 
(3 7) #±*^6T^»*^^LTJKs&Sftv m 

lafec^ (37) <Dmm<ommmmii (j ) ©*&*»6 
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«KC±««K«A 0 *:«#*T««K»gS-r 5 fa D?»5£ 
XZszm&W&gM (SI). <B09' ) WiEfa Dif 5£ 
d^^Mftf^ (Si) ©±^©±iaHI(fecsft»fc 

m^-CRKttcmWZfttcmm&MM (Bla, 5 3a) 
4s=fcDqi^©Pa (52a, 54a)^fU Su!B«£fc 
©»8 (5 1a, 5 3 a) i£MrEH«K? (H) ©^JSItc 
«W &ftfl^ffiBllfiR©#K (52a, 54a) J^WIB 

10 (6) fWtctaw&tifciCriB* 

^(50). 

[0 03 3] (fp3#£BJ©fOT) fflnBffil$«ffi*.fc*3 

«ro©tt^ffi#>^"t?». £ttt&&tt (s) wmmnc 
&f&$titcwm? (h) «, n««rtffliH4*r*'**-'- 

isls tf (6) rt-CHUlB^-J»^ (6) 4R«(©iaig« 
(J)H0 K0«T<5 4 4 fetC, m&B#iC!M#!B)5c«* 

86R©ttX (51a, 53a) fcJtt*8Gft©»» ( 5 2 
a, 54a) **fU $?IEtgtt©ttX (5 1 a, 5 3 
20 a) BftufBIHK^ (H) ©WSfcKtf&ftfioWSBffiR 
©#» (52a, 54a) ^BulB^r— » ^ ( 6 ) ftffi 
(C^W^>tifcBalB^"*W#>^ (5 0) », -e©T 

mmot2tm&tf>7mm&&m (s 1 ) icnwz& 

[0 034] MfBfa DP (37) ©J£S©ffliBiai3M 

(j ) <Dmm^(Dm.mvs>^om&m<D^m^MW 

ft, JdWrcBfc D tlj©¥S© 8 0 %«T 4 S cfc ^ 

KEsn?t*ai;}«SiH>^aBa««sw (sob, ± 

30 ^©F^PTM («ft^An©iBa) 3&»^*<ft*© 
(H ) ^Wlf©RM^{CB)f^raH8-CjaolSlSiKK:^fiS 

ttitcMMimmkotaiOih oe) ©nHKj^snyt 
aisc©faD« (37) (DtmmicmA-t&Mmx, m& 
titm&tf>7m3ffi&m (so ©hkb#kt?s»j 

[0035] iiriEateSftMAfcjffsiawoa-sssiOf 

< icm-* r^3 < ft a «fc 9 (cjfj^s ti. Ji«EiSr B*a D 
40 0j©^S© 8 0 KJ&TF4 «c § J: 5 (CKS3 ftfcfa D*#:£ 
(si) i, to±i5Mll<oft-#» 
-?HRttt (S3) tClBBL/ciTlB^-^^>^ (5 
0) 4*ffl#£frtffcC4«:i;tK BSriB^"#53-T-jJ<> 
7' ( 5 0 ) ©fflii©iitM (51a, 53a) fe^Olt^ 
©P^ (5 2 a, 5 4 a) ©K8t44>&< bT^>, 

(sn *wr-5fie*©ifi^®>j*>^4ii* 

S ( 5 1 a ~5 4 a ) ©S*^*< . h "C* 0 

so ifftttg©ffi^S*>^ (P) €$i«TSC4*5 
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r#&„ ft*>\ li(5 1a, 5 3 a) ts£zmM (5 
2a, 5 4 a) £^3fE©£-##^#>7"£|3] D&l&iS: 

[0 03 6] 

[»Hg<DH^©^ ] (mmmm 1 ) *ffis©Bti 1 © 
> tirffi«fi&£«a.fc* i &w t tarn 2 

fSWtcto^T. &©*fi!8S# (B08) ft«*.fcC4t« 

(B08) MU&M (4 1) ^8Bft©JOT#3mmJKT 
JCJISfiR 3 ft fcHTB * - sfW** > ^SKftfii ( S 
2) . 

[0037] (mrnmm 1 ©cms) mew 
mmvj&m 1 ©a&^a ^cb. wrta^ - ir&w > 
7MmftS3*§i5 ( s 2 ) vmz&m (4i) »_hi*jfi© 

W*36J3mmJJlT«:*l*$ftri4*©r, _ki*ftB©WP 
Ii8t;WJE< tc»h *@B5©^*£9i9SMrc£;&*rfj 
So BtBB^-#^*>^S^f*^jSg|5 (S2)». E 

^w<>^s»#f!fas» (si) ©±^cc#j#-rs„ l 
fc*Sot, ifia^f "*'^^>^MMf*^gp ( s 2 ) 

MS© * - &9H*&>-?b HttfcBUtSftMK:* t» 
r»*a < c £ $ So 

[0038] ($m<Dmm 2 ) 5tts©^ai 2 ©^m*' 
mrsE^^iiA/tfri u< vs-mzmm 
tdismsmm<i>mm 1 k*«,»t, ;x©^s# (B09) 

(bob) lwiaif ^saafl^saj (S2> © 

_h^©_h*ffl!lK^W&^"^T-7i<>7' (50) r* 
iS(5 1a, 5 3a)iJ±c;it(DiS{5 2a, 5 

4a)^WL, mmrnvmn (5u, 5 3 a ) aw 
teass* (h> ©^jatcs»e.ftB.-3figB4ia»©»» 

(52a, 54a) tm&tr-l'l'? ( 6 ) F^fflfCgSttt 
6ftfcmfi2£-^3H 1 ^>7° (50). 
[0 0 3 9 ] (StBB©Jg*2©ffffi) ltrSB#^*#^fc 

*«w©kbw©0« 2 ©tteg * > 7*r « , fuie # - # 
fttto-frnMimmM ( s 2 ) ©x (4 1 ) *$ «tat?« 

(4 2) £. *©±Sffi!|©*-tf$HHRW (S3) KE 
■ L&iWBf-df^JjtV^ (5 0) ifcift&^fc-tffc 
Citej: (5 0) ©M*©«lli 

(5 1a, 5 3 a) *J:Dt«aR©#» (5 2 a. 5 4 
a) ©a»*il>&< brk, fi£*©®»©3H,»*-jK# 
^ > 7° £ HfHi© S ^JBBttlfi S fcBSKtttffisWf* h ft 
4. f X < 5 1 a-5 4 a) ©®»*y>&< . 

fia^h-C*0tta«6, i(Sttfie©«^S!iK>^ (P) % 

mm~r& c £^r * £„ ii(5u, 5 3a) 

fciWI (5 2 a, 5 4 a) ^^©^-sF^ijO 

t;iKBaKWfc«^K:ttae*©tit^fip>^<t o & 
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[0040] mm<Dmm3 ) *^©ia^M#>:/© 
wmmm 3 a , Mian i «> t < rant 2 mm $ fc biwib 

H)Sfe©^M 1 b < 5* 2 ©t,»-rft3S»K*t»r^C©«l(«» 
# (B010) *«Aft:Ci*«f«fr*. 

(bom) fjiaiaisM ( j ) KSB:feKsw©HfriBS 
(41) ©*7cfc»-r&pj©esras*7cg#±»flH 

«3ftfc«WE*-^^>^!«<4fig«S» (S2) . 

10 [0041] <n»©?gffl3©fpffl) mm$&:ffi*.tc 

Hlte©^3©ffi^#>yr53:, mriB^-^^> 
^SSSUfcigfjaas ( S 2 ) «, BfEtt ( J ) CCSBftttlH 
r*J©it«fBJg (4 1) ©«7nKSfr*P3©ifiSr*««7E 
S*J±j*MtcfT < ictfci x ^fS©»jNTS R«M±tcW 
■&<fc9te7&jS3ft4. C(Dtcsb. £-tf^4<>7im 
( S 2 ) ©^teSSfflig (42) ©iS3*i±* 

[0042] (mmmmA ) **w©ai^ffld«>^© 

HM©0fll 4 » , luf B^ lfeb<{*H2lfe?ISfc it m IB 

20 mmmm 1 u 3 ©^-rft^fc*?t,^ri>c©#sss^ 

(BOH) *«AfcC 

(Boil) MiBS (4 1 ) ©H& (e) £, BtfiBfaCllj 
(3 6) <D±m&OtaCmmna l i*S0Sal £&S 
J: 5 {CffMSft/cfylB^^SP ( S ) . 
[0 043] (H»©JBtt4©f1U8) «5iB«^fi^./c 
3|s^©^M^>^(^56©JI?)K4r«, MfBSl^ 
j^g|J (S) AtMTBBX (4 1 ) <DMn (0) £, SMBftD 
llj (3 6 ) ©Jbtt»©fcC«iW*3a 1 2: a 1 ift 

SJc^ecjf^sftri^. c©fc&, ±»«l©*-si?» 
30 ^-sjo^ai»«sg«saiJ ( s 2 ) tc «t <o ^m<D^#^m *> 

ji£fC£^r§, mf3^/c««:^E«iUrftDSS!j< 

>ym«.w&mffl (si) {cs^-r-s c £^r# *>„ 

[0044] (H*©ff^ 5 ) &%m(Dm£tM# > 7'© 

mm<Dmm 5 1* , wib^ 1 3 ^bj * fc t*«waii«© 
Jim 1 <ct> 0 4 ©t^-rftfrfcteir^r^oflbdssfr ( b 01 

2) £«*fcC££!f#11£irS 0 

(B012) iriE« (4 1 ) <D±Mm<omn (en £, 

T86EH©*ft (92) £, OTBiaCiij (36) ©iSEffl 
(DteCtimfta 1 £*s, 0 1 >e 2 = « 1 £^cSJ;^ic 

40 ^3ftfcflmaitt&&as (s) . 

[0 045] ( 9m<Djm 5 ©fpffl) fflrga»J5JE^*»^/c 
^BJ©^SiK> -7<DmM<DBm 5-CS. lcrtBS(4 

1 ) <D±ffii$i<DMft (dl) t , Tj5fu^©SJI (02) 
£, WIBtaCLlJ (3 6) ©±i(E«S©toCfflWfta 1 £ 
**, 0 1 £02 = 0! 1 £&SJ:5K:j|M3ft3©r, S 

(4 1) ©T^ffi£ftDllj (3 6) ©±iSB4H£*»636> 

KSiK-r c £asr& s 0 0 1 = 0 2 £ ofc«^*c 
(0) *s±«6s*e.Tat»**c— s©jwg*c©j» 

(4 1) *ffiffi-r«C£*ST?*5. 0 1>02£ 

50 L-fcttetcttK (4 1) ©TSESUrTijMBKff < tc^o 
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X&*t,cnn (0) MfeI>3tf«C£KJt9. » (4 

1) ©TSKBitoDlU (3 6) ©i3JSf»i*»6*>SC« 
fSt^aW^S. 1(41) ©TWifcDll] 

(3 6) <D±ffl®t*:m*>frfcmm2&*>CtltJ:K>. 

[0046] (mm<D&MQ) *mXDW.£M#Z/7<D 

(B013) frlBS (4 1) ©±?)iEi§©*§£W 1 , 
e£M#£ (4 2) t Otct%£<Dmt>Ubt {W2/ 

(T1+W2) {W2/ (W1+W2) } ^9. 

5ics^$nfcWia^-^'^#>^M«{*^gR (s 

2) o 

[0047] ( mm<Dmm e ©f^) efrf as^m fc 

^jJO^M^jUSP (S2)©*(41) ©±*ffi 20 

©ti#w i . mmmmm (42) ©ifi£W2 t tfctg 

^©ififitt {V2/ (VI +W2) } 755, {W2/ (W 
1+W2) } ^9 .5lcmM$*l&<D~C, 

( s 2 > ©±?«©wpffisi£** < 

[0 04 8 ] (£tk<Dft*MI 7 ) *«WCD«^S# y 7<D 

mmmm 1 » . otibj* 1 *> u < ram 2 £6 w s tc &§m 

(B014) £#£/ct££#§fc£:f 3 0 30 

( b 014) iwa^ ~#frF-#y7MMimmm < s 2 > 

©_hifcSB (S2c) KgRW6tifctHR©ift(JJ» (4 

3) . 

[0049] (mmmm 1 <om^m^mm) tine 
rmm (4 3 ) j ©js#«. friefociij (3 6 ) ©_b 
assfc««-rss* (4i) tmmicmmzvm-cffzm 
H'CT»*^wflHr»5Er**f*oi». rififjim (4 
3 ) j ©Mft ( 9 ' ) (4, max (41) omn ( 0 ) 
tenure' >6t©f5H-e5es6^ns„ r&anjz 

(4 3) j GHRtt, SKIBfeDlii (3 6) ©.hSBtatCffiR 40 

-r&s (4i) ©»©«a»#i-r*ci3W*ui>. ar 
tBiiJpK (43) «, nm-ftfaicMhrmmztitt&n 

(4 1) ©mtc|BKL.fc?), mifa#S (4 1) ©±MJ 

{cEaofco-rsci^&i. tfr^iSJas (43) %. 

tSfieSJI (4 1) ©_ki*MtcEB"*-4»£«:ti, mflBil 
JOS (4 3) « % MIB^« (4 1) ©S£fi*LkKI3K0 

sfctJ^cnM^fcfitnfcfffiB&gssa©* 
fistes ( RJH#ft©*raf4K) icies ufc k> c i a* 

[0 05 0 ] (3S»OB»7 ©ffffl) «SaWE*«*ft: 50 
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#>-?miw&&B < s 2 > ©±«su ( s 2 c > «cibs 

SftfcjIflM (43) <DM,ft ( 0 ' ) , ttftiai (43) 

[0 0 5 H (Siisso^gsa ) i&m<om.'&m&>"?<o 

(B015) *«|AfcCi*1t*<trS. 

(B015) «hbh«s7- (h) (Dmimwmicto^rm 
micmatf>-7m$M&8am (s 1 ) ©±^©#11 
?smv 1 wef-^^i/^satt^aiap (s 

2 ) ©±$*«©flsBI*«V 2 is&Vfflffikn tifiV 1 = 
V2/n ifr-SJ:*? K^dftfcillllB&ffiftgaiS 

(S) Q 

[0 05 2] (HSS©3gg88©fPffl) SulBlf 
*«BJ©«^M^>7-©HJfe©^8rtt, Mft^ilgB 

(S) tt, WIBUlte^- (H) ©^EKttMtCfc^Tlr 
iBfeD^^>7"MM^^ (S 1 ) ©±r«Dftff 

2 ) OlMfflMiiV 2 fcj; CJeffifiBttn i*tV 1 = 

^■j}<>^MM^#^§I3 ( S 2 ) ©T^»DftS?feM m 

mm) v2/ni, *a > ?3imw&m%$ (s 

1 ) ©f*w?^m (mmw&frffim.) v i i«sp#ai 

^:^„ C<D?cxb, (s 

2) ©T^<blaD»^!K>^M^#515|5 (SI)© 

[0053] TmM&mm (s 

2) i#aoi«S!j«>^aa!H*»s6aj (so ©^ti-^fr 

^W-Cfel^^- (V2/nM 1 i#0< 
^S«t«*affl|5 (SI) *)S&#S:V 1 *««rffiSP 

msv 2/n tett*S[Drii>ai» t . coa«3>ria«:©ie 
mm (S2) -M^Mftfi^'iiftnL. p]B#iC, c©gp# 

*-#»^-#>^Hft»»aaj (s 

2) "TC»P>^«jSi (Mft^tStl) *sfgT^-CU^ 

8eSd«>>^ggMts^« (SI) ©K^iA^M5&5^#T 
*ffc*»£, ^-#^^>^mf*Siig[5 (S2)fE 

[0054] (mmommQ ) *«w©a^ii«>^© 
gys©^ 9 54 . ffr i am i & l < itm 2 ?m % tc 5*mib 

mM<DMM 1 i&li U 8 ©t^m^K:4Jt,iT^©#JSSE3gff: 
(B016) ^fflt^fcCi^lit^-rS. 
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mm (s i ) *&&2-#frp#>-7mmi&&m (s 
2 ) &m?&Bm&#&m ( s > . 

[0 0 5 5] (£HKZM3tt9<Dfl:&) f«ria*i)jS£fi itfc 

asp ( S ) ©Wiftte D»3fcl<>:73!£U*»3ISaJ (Si) 
fcJJtf <S 2 ) BH$J?£; 

J&Z tlZ 0T. * - T/SKtfls&a* ( S 2 ) 

©T^«teJ:D i 'teDM^>7'M^*^Sl3 (SI)© 

[0 05 6] (S£frfi©BJiB 1 0 ) #$%W<DM&$L#>7 

©ISW©^*i ob. ltrism3#gBj4cfe^r^©^S 

# (B05) ^flt^fcCi^^miTS. (B05) HijtS£ 
-jp^dO^SSlflaffiSSW (S 2) ©±S£SSj&>S>_LS£ 
ffilfc^ffi-f S«l*fsfe£l flHic J; JfcfiE SftS-^iTlB* - 

>f<»^jj«>^aaft»as» (s 2) ©tn^&ff&flnit 
(42) <D±m&(D&miic5m&*jj K-rswestj**/ 

>f FH ( 4 9 ) £WT-£Ki»t (47), 

[0057] imrnmrn 1 o ©ffW) wummzmz. 

M (47) CffiXtttJ KH (49) B, MSB* 

jj*>^aft»as« ( s 2 ) ©±ijwn*>6±i*ii(K^ttj 

(4 9) (i, BtB*-»ww-#>^a«f«Kaw (S 
2 ) ©Ms£M«^iSffl« (42) o±i»s©jiiHKaae 

K-T*. C©/ca6. 1$fc$\#MK©iStHSJt£« 

[0 0 5 8] (HSfc©X?JB 1 1 ) ^HBJ©^S^>^ 

0tctei>T*©i|tfi6»fr (Boe) , (B07) &flf*.fci: 30 
(B06) ^pgttttte«fcCM\graiBM 

3&lttg&$ (SI) ^6©ttffiMf*^jfeAT£P3a^ 
M (G) . (B07) ItiaPmSra (G) ©3*SPJWSfc 
«fcCM>SR1Wa©T«iliaHWC cfc 0 y >^K3WS3 n 

mo«ff5j«jsia l ttifi zwms ti&mffiamm ( 2 

a ; 2 a' ) £. iftBSvfttgBfi (2 a ; 2 a' ) ©T 

■tmmmi < 2 b > . 

[0 05 9] (£lfe©J|gfll 1 1 ©fty§) B8gB»^*flt^. 40 

?t^mm<Dmma>mi& 1 i©&^j#> iwiBfc 
D«iw«>^a[flw*»as» (si) 36*6©ntma»B 4 
ASRfSHfe «fc ot^apqusf jfiK ioy> n 
ssFs^aa (g) icffimisftifizmA-rz. mmnmg. 
m (g) x&pmmtexwimHm 
mc£K> v>ifmcm^n^Mwmmmm (2 a ; 2 

a' ) &JgHLfc:&S6sfS*i. fi-o. MiB«{«0« (2 
a ; 2a' ) ©T^K^LTffflB^RfiSS©^ 
^AK»l7«»MDErAt«»7L (2 b) 36»6»SlSti*. 

unKtuaam <g> tctmbte&zmxisiiL&mt. * 50 
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imimmM (2a ; 2a' ) *fflll^a:!W6MEnr, 

b) *6»*sn*©r. swj3tts*r©SM*©ifitft 

[0060] (mmmm 1 2 > *«w©«^*>^ 
(mnmiM 12s, iria03 ^sfc»**fe©^ 1 

0 fc L < B 1 1 Kfcl »T3l<Dfl|jaESff ( B 017) 
fcci^fffftif (B017) MKtttcj&fcSttfcJi 

ti^Elffl* (2 a' ) . 

[0061] (mmnrnm 1 2©^) wmmmzmn 
tc%:mM(Dm.£m#>^(Dmm<Djtm 1 2 -cb. pibm 

f*5gm«?« (2 a' ) sWM«SKK3|gidSSn&J6il*WU 
ruior, SiM£©J^c&oTP«^m>ti£,, c 

©fc» 4 faD*S;>l«>^S»tt»aSSI5 (Sl)*6©tt 

MSttWfifa,tmmmm (2 a' ) ^g^t^*-?© 

[0 0 6 2 ] (mmWD :0McBIB*#J8lt/&#&v 
BJ©3®ffe©?f^J©*#M (£5Hfflf) *»WrS*J. 

mmm on B*^©^^^>^©njfew 1 © 
wmw®-c & s o m 2 \t#mi<om&m#Z'-7<Dfmm 

1 ©H&?©MKIJ9H-?, S^fOWMlfOSWSBH 
rniSM l ©iii-niKBTfflgIt!*-S„ SlKfcW, M 

tt^7'J>f3Wtf3 (HI. 03#M) i^WLT 

♦) jbsss y >^«©M{«HMi2 a i . 

8NW,?L2 b J/>i^2»BB2 c LT^S, 

laiejRfttiias jH 2 a ©JSHK B , B«,f#^iaM^ 2 
a. ZffiBir ZM&zmmmmti fa ffi%JL2 b 

[0 0 6 3] ^ttSe@ffiP2 a B4vSPWtt4f £ 
|g|B|fflP 2 a ©_hiS§B. StrlBIHfi^H©T?JiE4S i 7 9 

2 ©±jBt ^©nBtc^jffis tifcSfriaspm^iWGtca 

fgrcib n . Sif*]liliI^|Sl©_h^PJ43 «t OTiiiEiiitc^fig 3 
nfc-*f©fliM^L-C*jf), miiB±MJ©iJSB, fr 
iBM^@ffl«2 a 4»tiE-rSl*g^©RifKJ9S©9 ft 
©JWW©Sa©gSK^«:Sicfr0fiJS3tirt»«. 
lulB®«^^Sf»?L2 b ttWiaagS— j£©»{*sKHffl* 

2 a ©T» WK »» 6 nr *i K» . 2 a ©jg 

n*. MMmwtm2 do±ffiMi*mmmmm2 a©rt 
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mm) fcfa#»oTgtf-c»r>s. mmmwm^mi2 b 

[0 064] WI2^-i'>^}#®2 c±ict*RMt#:© 

3mm* 3 ©_k« a±ffliHr y > ^^mgpw 7 l 

3 ©r««t in^^F^ ^-y-sftsw* 1 
1 h^#-fc>-tf- 1 2^f$3nrt^5 0 10 
^ v x vm&'t >-ysj#§i$M 1 1 J:fflfc«Tffl'Kr y > 
^SffSW* 1 3 tfi$M 3 ntfc 5 , twht y > i^es 

WIBTffllKT !/ > >f3ffimt 1 3 0D±MKKX ^ 

«w«Tflwaj» 1 6 a ntu £ 0 r^t y 

l 3©±:frsciffi£©ISIW*£tfrx^* MKSWMthffl 
1 6 b *3tJ#T ««S±flWap»3^Wt l 7 

cooes] RWtt^r y >iras#»tt3 ©rtflmiKtt 

±T^©^»fc*-*fl^#?S*fia»tl 8 3 

mmnmm^utcAm<om^i 8 a tstriBSifc& 1 8 a 

<DJlHCDg#>nfc=i -Y )\> 1 8 b £ £#T£ 4fI©W&5 
( 1 8 a + 1 8 b ) SrWbTfc?) . i«B»«SSl'C 

«as©0ftf-H fcHfe 3 3 . R W«^r y > ^Xffffl 
#f 3 <Di*jfi«c tiine*- *fl!«j?.»£a$tt i s ©±t 

{C, — jtf<D9S? TJUl^WSl 9, 1 9#S3at3*lTO 30 
S. 9S?T->WSaW»S 19. 19 BRHjJrfllK^IIIIBr 
I2B3';hfc4M©gfrk 19a £ itfrtB&Sfefr 1 9 a ©Mffl 
K«*>nfc3-fJH 9 b 4 ffi©W8£5 (1 8 

a + 1 8 b ) ^tl/TI,^. ? y 7;H««S 1 9 , 1 

J: 0 tllWS. 
[0 06 6] llWB±«9i?r^««Wt« 1 9 ©±«K *i 

cfc^TWJ^^TJUSSmWlS 1 9 ©TM«:«-en*n5 y 
7;«fi-fe>t2 0, 2 0#sf3S3m:i>&. ^s?t* 

^•fe>-9-2 0, 2 0©tfttU«#KJ:t)|WB^S>rJW» 40 
MWftl 9, 1 9<Ott*«siWiI3n. f&£©HfteT**if 
3E©fi«-Cia«5"r*J:5Kfll«S3n-Cl>S. fc*J> c© 
«t 0 &Hfe-?©|pf4KSa©»K«»«e*^D-t:** ^ . 

[0 0 6 7] lvfB^->'>^6©RlSK©rtlin©F f 3M 
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*iSP2 2i, *©_yssapKssw6nja^±»«:tf<K 

ftfc/J\&SP2 4 ittOTTUS. *@S|S2 2©±«SIJMt 

nma_fcfflKr y > ^8 K«t n mmmm^mzn-ci,* 

£o mia/jNggp 2 4 «Bv!aT<WKT y > ^ 1 4 ft J: o m 

tmmc^ s c> * . urt a/j^aw 2 4 ©±ssp«: « 

^tt#if4M©R?f^>"h2 6^^$tir*j53, C© 
Vmrfv- h 2 6 ttgnE*-** 1 8©TflHW 

# 1 6 a £±iliB# 1 6 b iOIBKDffiHIKMSmrH 

3. wi£*:a»2 2©j^«R:tt^^>u^«niaraw2 

7*0:!^* (ffiffiWPKK) Rf»#lttt2 8*Hftfr|^I(cS 
EKJSSSftT t>*. BvfB«8fc©S^WRM§PM 2 8 tt 
tO£Cbl> 18a, 19a, 19a Kfcfr&rr&ftffiKlgBg 

StiTHS. SWB#^2 3^2 8"CmSnft:SR«:j:0 

[006 8] WiBR««©fKS*gePK©tfJ*g|5{CK±ffi 

m«^?i3 iscttiisawjo?-Aa2 

*BM§aJK©J:fflK(3aBIS^'U-*h3 2*i 

aas^-hs 2 

3 3«f|flBHJ ©±jS©faD?L{ctaDii$n-C 
t> -5 p StriBjitefe D 3 3 tc J; t) f iiBgglSK ©#Bc^?L 3 
1*SWJ ©f—AaJ2 3KffE3ti4©t?. N&HrSK 
<t*J©±«|i*JaMS3tiS. BfjlBlEllto'?-H©TffiiM 
iB7?>^2 t©fBKtt 4 H(5T-H©@(g#35ri^*>^S 

-c y > ^«©»«sia G^wsntte «3 , sm^m g 

iCttS5IB7 5 > 2 JC^JS 3 htcfflmLttfLM 2 a 1© 

[0 06 9] 01, M2 (CjBlrJT . ftflBmff^S3|5MK 

SB s »$H*^S*l6)TgfeffliJ©#a c ^MMt^jH 
SBS 1 i *©±i*flK© ^ - #^TjJ<> ^Mflc^Slgp S 

mm<D®.m<Dti c lU 3 6 1 mmmmay^ 0 oj 3 6 ©« 
lawnsft cm 3 7 1 u , 0KHf tc±«aicai 

[0070] BfiB*-!K^f*>^g!fstf*#aaiJs 2 

*uiaie[K^H^WH©BfriB±^KRj§i^rjS!(c§f^ 
raPi-cm-3)WiB0ig«iJ ©«wi«itc^ vxmmr^mm 

(DMA 1 £H£=HSK©$S4 1 <DffilcmJ&2 tl1t§m& 

mmm4 2 £&mLTi>&. mmm4 1 ©ma 9U9 = 

3 0° BliB*aD«^>7M«^jMgBS 1 ±ffi<D 
te.tmma= 3 0° ilBf-T^^o HJI3K4 1 ©±i* 
^©S/?W 1 }* 2 miT* ») . TWKff < "CW» 

*sif Jul r , wtafa d Oj 3 6 (D_k%t.mcmm-r & <t 5 k 

?RSl3nT^«. »4 1 ©T^C Ob Dili 3 6 <b©fiNft 
35) <ZWflW*»ai;iIi3 6©0j«d = 5 .6 5mmi[^- 

[ 0 0 7 1 ] *fc. Bi/iam^^ffl^4 2 ©SH©T?S 
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«iJMiafcii;a»3 7<Djsffl©±i**KaBWr4«t5K» 
issfar^a. i9ia5f-*r^^>^sa*^jM^s 2 

It L riWsBfa D S i©±t(8»K 

se&wmmmA: 2 jgffi©T^£B?rfBfa 0^3 7 ©± 

isfSB t »* # 6 * KfiMft 3 » * . 4 2 

(2. Ti£S§#> 6 ±tfttc ff < tcfE -> tf#f3ffll 4 2© 

*JIBM^j^M«4 2©«i^|Sj^S«:*>fc^isE<!: ifl 

£B©*rarrai©«*wtK) taw— rctsessnms. ft 

fe, IMlB^f*#iSffl«4 2©|^|nj©±^«iJgP^©P^ 

-l>fc© 1 / 2 ) J; 9 fe^Sl^KKISIt 5Ci anfJtB 

^©ig-^rStB^ $tf^^fflP4 2©TiftffiSIS 
». M&Mttnici® r j>Hllte fb £ ft £ <£ 5 fcitftT 5 

4 2 ©Jgffl <t fiff Efa D M 3 7 ©_L?M©J£® £ *» 6 *> 

[0 07 2] il KtetiTifflBlilltefi J ©^i£*^-T 
* , r , r 0 - r 2 m<.<DW*&3Bm £„ 
* : EffisWJ ©if«. 

r : ffnEgng-N J fc gESft HrBft©OT§B It 4 1 ©«tc 
(K4 1 <h«f*^jlflfi#4 2 £<DWmB) *^H*CiIi 

3 6©«7u C#acili3ettai;8l3 7 tosasap) tc« 

r 0 : fa D«S#>:/^f£#jMPS 1 ©_h«J6*;fcti 30 

So 

[0 07 3] WiEfa Dp^jJO^Mm^^gBS 1 ©± 
©TtWf©«7C^ffi r 0i BR-©ftr* S . C ©fc 

4 2 t«©jsh i, fa c -^wm^mm s 1 40 

©faD*3 7©±S4§©JKE£«, »6jWca£R-r*. 

mtmW&l fciSBfc»riBF*i©iafBR4 1 ©*7c 
(cffi-r-SR©iCS-C*^ti7cS (2 x«5c*&r ) *± 

S 2 B. ±«Kff < icI- 3 tMftf3«I4 
2©8t^S*«ilBfi9«C^I< S-)tli5, ftfe, f?iB£- 

tfft^^zrnmwmms 2 «. w^_hisniKw^ 
©s^-sna^K. mmiDmz&Xis <r*zmtiwmK. 
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[0 074] MiB*:^©^)Sfe^!l 1 ©«d9l#>^P 

S 2 ©T«tt©flflB(E« < JtftS £ 

^*il/T©»»tt«3WgTTS. tfc*^t, ttrffi* 
-iK^^>^Sftflc»jS»s 2©Ti***»J:yfci;» 

^>?iMM*iiaws 1 <D±.mm<Dffim*&-m- 

Z£5t l tBf&Ztl& 0 IWBfa D P 5£*" > ^SW^jiStS 
S l©S^KB<ai;aKC#>^©l5BH«lft*WfflO. f 
- #*H=- # > ^S«*(fig«SW S 2 ©t^iftc ttf- 

#>^©iMHfflift*5paMr«ci«s"r#*. iriEfeD^ 

> J: # - ^©HfHllftftWfflr & 

C i tC ct *) . PIB * - > ^M«<*^S2|5 S 2 © 

T^©f*ai*<tmriSfaD?i^^>7-MMf*^ais 1 

©J^K©ftMM<L **-5W *«^rf« > fP 
[0 0 7 5] SfTgBfci:a^rf<>7 r 4BJ:!Jt4f-#^jf<> 

D^!j<>7"M«*#3S§RS 1 ©Sff©Smift-SSm 

irr«©»«^5^«*5&®i&4ci!wr#5„ ma 

«, faD«^>^»f*#^PS 1©±«* (BtjR 
iS) tcto»ZTX*ii>Vlk (a/e) B3«±, M£» 
«tfc(a/a + d) B*J0.9. fiD»fto:B3 0- 
4 0° ©ISHF«g-C®^{C^J6Sc 
[0 07 6] Tftfa-fS, BtrtBS*?m^/^^-3?©^W 

fit*. ««.jat^t©«t9Kje«)*. ft*j. z<Dvmm*7c 

flKWBtt/f^^ -^©pttitcj; oaefs?r*KA7 j« -* & 
swt-s-s. m^ii^^a v©«« 

^War-BV= 30 0 L/s CJvFVsec) 

IBV©fflBSft^. 

(1) r 0 = ( 1 7 4/2 ) mm= 8 7 mm 

r 0 : t2Cm£#Z<>-7mMimm®S 1 ©±fl«©«7U 

mm 

(2) 3(D3i*?jfc« (tmWat) V:V-300L/s 
('; h^/s e c ) 

(3) ®m3-u<Dmm (a-^aa) * = 200mm 

(4) »j£«Kffir©TX^^bJ:t (a/e) =4.0 
(a : ^a^Brffi-C©?**!, e : f-U>?'ftmfribM 

■z,?tffim2, "i-ft-b^, ^>4f«giBiat3 7©]i£ 
©SisS) 

(5) P«J:t (a/a + d) =0.91 

( a : »jaftBfBSrc©aWB. d : PBftirMT'OLJjitg) 



(14) 
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(6) ±fflM>toCimn a 1 = 3 o ■ 

(a i =tocMtt>73&mmms i <D±mmDta 
<7) -raw&mfi ( = e/s) = 23 

flt; e = S+b, b=*8§£ 0 ) 

(S) HSteifcN = 2 4 0 0 0 r pm 

[0 07 7] iflfE^^;^y ~£©<I£®6T;fr> 
6. iaDaiS«J«>^©RIHfflftKd;0. tattftftdO:/ 10 

^DOjCDUjIg (d=5 .6 5mm) , fflSS, » 

fi<S<, 

(11) 5 

(12) iflfl a = 5 7. 18 mm 20 

(13) Uill d = 5 .6 5mm 

(14) ^3 e= 14.29 mm 

(15) *aC^SP©Paamt=4 1 cm 2 

(16) ^>^6©|*)S=2 0 1 .2 4mm 
(MSB (7) J: «0 5= (e/23) = ( 1 4.2 9/2 
3) =0.62 (=¥M8J) . tr-is>m&=W& 
^H©il:S (n-^jtg) + 0.62X2 = 200 + 1. 
2 4 = 2 0 1 .2 4mm) 

(17) *ac;^*>^tLT©i£tf-p^Kv=2 8 2 

L/s (V s> Y)\//s e c ) 30 
Sf$t&£ = MR a x e x * x StelfrN xflt&gfc 5 

[0 07 8 ] &(C, *->K«^-U<>^S«fls|»Sg»S 2 
©Rfrfcjff*ttSi«Btfc*?->f #H«W 

l©*-#^#>:/M&fls§sai«S 2©4ftticS* (3S 
4 1 . M&^jUffljf 4 2*) it t |»©jr-*W*> 40 
^©±«a» (f»l«) ©«JSi[aI««cMft*mf3iAtf^ 

^ ^"©ftiffflift o * r «©j£K> f 5 ^ - * 

[0 0 7 9] T&:b^ MiBSm^^^jf-^iU 

r, *-*^#>:/^^^s2©Tfflffl©#Sl so 
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VJfEM (SPMfi) V. EESItttR. **«-v>^a-Ffl: 
(So/b), Kfte*©ffi*«itW^C©J:5«cSg* 

So 

(21) $*UI (ttSHES) V : V = 2 8 2 (L/s = U 
» h-fc/s ) 

ML. V= {*-#£^#>:/M»fl«a&»S2©T* 

jigps l ©±i*Jfi©Bj c 

(22) ffi»J±R : R = 2 . 6 3 

( C ©»£, $ - > 7*MM##iig|S S 2 ©±afs 

« (WMm) -r©RltSm]Bffi=Vx2.e = 2 82x 
2.6 3 = 74 2 (L/s = 'j5r h/U/s) ££5„ ) 

Trflb©HR©JgR' * 9 Jf - if ©ffi^lUS L fc ** 6 fc 

[0 0 8 0] (23) ^^-^>^a- Ftfc (S o/ 
f ) : (So/f) - 1 .0 

(^-J/>^a- Ftttt, *4 1©±«E**>6"F«» 
t-C0ft?4fit> PNK*S#J8©lfllfil i feSo£0fc 
^□K (So/f) -C*ttl3ft&ttT*S. fib, So 
= PMT^S4 l©±^©KPS<bT-iJ^©[«PSi©¥ 
^fil~C* § . - iK&?-4« > ^dftstsas S 2 ± 
8IHI©K4 lO^-V^^a- FJfctt. — 
jW^f-jP>^©»»flll»KiH«K; 1 ± 0 .2SS©«S 

©*-#^#>^©±i**0^-^-J'>^3- FJtT 

-taWKHyssns i .o«c«je-rs. ) . 

(24) MPl 0 = 30° 

(JMT. K» 9 tt, ft caiSiP > 7'Mmf*^jMSB S 1 ± 

3 0- -4 0° ©iHt-^siis^, mfmrnae = 

3 0° i4 0° i-r-^^^M^iK , 4 0° ©^Jlffi 

[0 08 1] (25)lS^©SJ?¥l=2mm 

©IIft-C±fefm©MJ¥Wl = 2 mmit^ M4 1 ©T 
5ftSH©3g^W2». MMU?cJ:5K:. feD0j3 6©0jH@ 
d = 5 .6 5mmilD— 'T&to-fe. W2 = 5.6 
5mm?*5. "C»»4 1 «¥©«T^^© 

"C. HWOWiWaliWa= (W1+W2) /2 = 
3 .3 3mmr&£„ ) 
(26) S4 1©^=5 

(T«J©feD^!i<>^«#^3t§|5S 1©^D^3 
7©^|fe=5^6. H4 l©««=5tit*cga&r5) . 
[0 08 2] Wffi^^^9y-*©tO«Ml*3e»-C 
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^at^ra-ifts^-c, y<Dm.nn 
mt£*) z~#ft*#yymm.#mm$s 2 ©<&©»?#; 

^7 j - # ©ja&d> l -^o^m u r c*tf-» *m n m vn 

im<D§mzn mar. ±asB£Ti*»£'cwp 

W©J«r5S*4 1 ©Sff©ffi£ Gr«»S©¥*53tSWa 
= <W1 +W2) /2*«fl§U R©e** <P8f^S 

fcf y f-ifi 6T?«© tr •» =P $ ~C(D±X<D f ^©^ffi * 

si5tiSK=*HnmiSx i i .exp 

= (4 .6X4 .5) X5 x 1 1 
fit. mmi 1 .6 (L/ (s/cm 1 ) ) itmtfrf-M 

So 

(35) r 2 = 4 5mm 
{MO. r 2 : *-#^#>:/a*fttBiM|SS 2©«4 20 

!g3;h5„ ftte, (r0-rl)/(S2OlKf^]ft 
3) BMf*Sitffl^4 2©¥^tB«JKtc^a-r-S30^ 

ftffism^-r*. 

[0 084] c©j:9ecorRtH/fc«^ai>j«>^p« 
s c i ic «t r> . Bfa©»»«© wtttt©^«iifirffiffl*r 

(SfcBfflNBIBl) P*S»KWH\ SSfP 

[0 0 8 5] ft*?, ^ipT'ffifflr2,1fi^M=i<>7-©S: 
ff-CK, »^M#>^©±flB(l©««P<¥»TaE»©*» 

ar©»fmh©ah*i»jtr*«tofc mmmtm * 

0"Rtiittffi<£ = 1 0 0~3 0 0 mm. S3 L = 1 0 0— 40 
5 0 0 mm> HtejSJK = 2000~-3 0000rpnu 
S.mm= ( 1/2) - ( 1/7) tCK^br, 

[0086] Mzm-&m*>7<Dmat-j?&£ o . bbh-s 

> ^Smf*^^ S 2 ©.LSffllK: KlHf^a D 4 6 3 
fjtegtaa D 4 8 J&iffriaiHtfe U 4 6 tcMt ^ 1/ T I » * . WI3 50 
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[0 0 8 3] C©J;5fcl<TSt#l<fc£-#3H : -si<>:/ 

iK<D (31) ~ (35) ©J^fCftS. 

(31) S©RS^InI©S§ = 4 6 mm 

(32) S©4ft#|nI©S<* =4 6mm 

(33) iiMM«nnm= 213 mm 2 

(34) »©«W««ffiT©Kfffipj«jl«= 742L/S 



(= 5 ) x l 1 .6 x 0 .6 1 8 
.6X0.618 = 742 

mtmt 4 7 «±9fE«[joc^tfi-r § wswft ahk: j; n m 

SBS 2 ©SWIMflSif 4 2 ©JSH©±i«i«:Jt6*KJt 

^asra»4 2©±aE«©«j6ifK:^tii**^^ K-r^o 
[0 08 7 ] (£M$v 1 ©ms) Miafli^^fii^fcsijfe 
« 1 ©»^# >^p-e«, * - * # > 

iS»S2©±i*jitc. ffiS©£~tf'#^*">^©i;ij« 
©3tlfgS©»If£P!fl£©3S4 1 %fiWr<S©"t7. Sf* 
©tji;a^C>i«>^©±aE«i©tt«PiB««:Jt«or v GK 
flW31iaf**BKlKSfSCi3WC*S. C©M*. *4 

i ©^^a^Kccj; o«fts^©f«c«i*«i*«iSitsE 

4 7 «. «Ptc«fl«it©*fi,»^aEfi*s«tWffiJ^*««: 
4»l»T, ^ffl^'>7"©±«gi5©M?^S?JiEL.-C, SL 

©±a^r©afl*©ffiK3&Hg< ft 5 , -ctffi&mi 
[0088] •7zm&®mffls 2 ©fata 

S4 1©T*S (ttffiffiO©^) t* 4 T*<*)ffl/m OSM 

^^flt»S« S 1 ©fct 0 OJ 3 6 ©lijifgd & % - 
;J<>^S[«f*^3Mi|JS 2©M4 1 ©±J*jfl©MWW 1 «fc 
•j ^J»i^©r\ S4 l tdLhflMa36»6TS*ia«:ff < KiSo 
^ CCXJB&ttfftl L/T> *» D III 3 6 <D±.WmcW& h 
Xli>2>. *Lt, S4 l*Jci:0*feDllj3 6©gi^g|5-C© 

Aatft^tQEftK j; *«ift©iftn©sLn3&j»4 v rmm 
mm&f&TLx: b * 5 c i jW*Rt»«fc 9 (eft 5„ 

[008 9] ftfe^JfeM 1 ». X4 1 ©S« 0 tfa 
¥M£©M4 1 itaClU3 6©±aSii?»6*»Kte 
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tu 3 6 <D±mm i <DmmmvcomM(ositi<D^^w± 

i3&S"C*5. #££«.« 1T?B. 4r — sff^^F- 

S 2 ©M4 1 ©TiJKK S2b ©«tu 

s*T*fcsa«cff<«c«e-3-c^:*<T5 <-r&to*. .has 

4 2«DjeHK*il^lCC?§oT'5 i -/^#Wt:t»^)„ C© 
«fc 5 (c L r . f -jK^?-* >^MM*«aW S 2 s&> 6 fc 

cm&#y7m.nw&mms i ^©?i?#sEfb£»&*»ft: 

j^f 3ttTI,»*©t\ &^$©SL*i©#&££E$lt-f-5 
CiOTti, 10 

coo90] &mmm i ©a^a^^^p b, br 

^©^aD^^>7'M«^#diSPS l rflXOiitf^f*© 

^j; 0 *>4>ft < ri&t?. ti vm&tf>-7mM#&$m s 

©J:5ic, *-iK^#>^a»flfi»jiWS 239»6ttU 20 

xA-xtcsfriasnafca* «j»«*«^s<&»). Bis 

[009 13 *fc. Mie@fK^H©T^^6';>^tt 
©p^raG«c^i@iLft*t6iftffl3*ifc»mi, 30 

t&D»#4fcHflii» 2 a b ft as£>T*ft^Sb u . «r 

tat. :A:#ft*BK£Stf 5c£ft< . ^^-XKWE^K 

*[6igp«?L 2 b *? j: x}*<D-rwm.igmz fimmmm. 

*. cojkao, Wc»^]«©mHg*£«W8J:tf* 
*i>ft < ? £ c t ds-c * £©t. ^©Ti*Mffl|S 

< ft 0 . aw4sBPse»*jWi»< ft 

[0 09 2] (%H!M2 ) 04 »*HII©»^iSiH>^ 
©^*W2©8tiKifiiar*S. i5B^i©»M!j< 
>^©Se»^J2 ©ElKT©saJi^BJ0r'mifailS6M l © 

h 2 cc*j-t6-r s mx-& k> . m&f-<Dmm<DW$mm® 

TNfcS. 06ttSfllHH4©V I -V IttWfHHT**. 
07 (23060*2 ©»m©*B6IBiiBiarsiaJ4iti«H'r* 
5„ ft*. C©aE*m©SM3K*H,>-C, uneuMMi 50 
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t, -e©f^$Biftmw^#iif§^5 0 cois»«2tt, Tia 
©Mfp|fffill*W l itffi* n ffe©*r BW1B 

[ 0 0 9 3 ] 0 4~ 5 tC*»C»T, *£jfcffll 2 TttTSMB 
S 2 b©SM4 1 ©raters ti^ft#iifflji4 2© 
JKBtt, 0K»^{c?6^rnfll'JKir!tift-5J:5{cjfffl 
TSfiifflfc^JSi&ftr^a. ^JfeM2©7 7>^2{cj|5 
j&3tofcgN£WftPM?L2 bBtflBJBkm £n*?ft 

< ft -ot^ s^rveiskn 1 o&s—fcvfwimm 

a' ©-#^l^SKOTia^^|5fS^?L2 b<D_b«E«8 

[0 094] 15 (C*jC>r . 

S 2 ©iifiS S 2 a ©»4 1 HPMRSKT* 5 . T«E 
g|3S 2b©S4 l»dHBK'C*«. *ur, taofllSjH 
^SBRfMKBBBS 1 ©±«jS©*» D«Mft a 1 = 3 0 

• ^-^^*>^m{*^i*gPS 2©±?jf£g|5 
S2a©»4 1(338^0 = 40' L>T S R4 
1 ©T^SIS©fil«-KSP^Bfta 0 Tte D^#> 

f*^ingps 1 <d^ciU3 6<D±m^cmh^cmmvx 

1>Z>„ 05fC^*J6M2©^"^^#>7 , MM#^ 
SlgPS 2 TB 1 "3CDI4 1 ©TaaSi-€-©P©J|4 1 © 

1-30*4 l©T«jii*©»©J»4 10±?«i«P5 

[0 09 5 ] H4. H5K*(,»"C. S-JK^^^^ffl 
M*^jHg|!S 2©_h^g|5S 2 a©±SW®3|5S 2 c (0 
5#M) Ktt. tuiaaifc©^M4 l©fflfc*fl**i¥S 
tt©iI»DM 4 3 *5ieg 3 nt I > 5 . BMfBiiJJDS 4 3 ©S 
t J3Lhi*if* e>T*»S t?— •€•©«« t = 2m 

mf&s. *fciijns4 3©K«e>' =40° r 

* 0 > ina*4 1 ©±iSiW©3pisw»©*^ 0 = 40° 

4H— t?* S„ MfSiIJ[Ig4 3 ©s/g t 

SJ ©Sft 0 ' WfBSI©Mft 0 (flkal) K*f t 

T0- se©iiH'C3e»aci3S«'csF*. ^fc, 4^itfe 
0"J2 -cb, ««tailJnM4 3 ©±j«st3:«WB«4 1 <o±m 

ffi L f fc^|fiJ-C|3J-feg«Cg2g 3 to r t, > £ £5 , jIJDS4 3 
©^gBtfcB±WJSB^B, BtrlBM4 1 ©istmiKsa 

[0 09 6] (|»W2 ©fSffl) MiB«^*«^fc*ft 
W2©«^ffijJ<>^rti 4 *->K^F-Jl<>^a«ftsBoS 
SBS 2 ©±gSg|5S 2 c ©fir!B£gi&©&«4 1 toJ:t>\ » 

ia^M4 1 ©Bfc*ft-etoffi«3ttfciisiJS4 3 ©a^ 

4*»T7*4. WI2ifiJP3l4 3^¥*icJ:?3^3 
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>7MMimmms 2 ©±wdis4 1 imn effie = 
cofcsE), ft£^««r-©gi3niiffi£*£<-r-5 

M4 l©fffl&CffM3ft£ifttt«&ffl«4 2©JM;t, 0 

wm^m-o rmqsca a & s £ 0 & ask 

JftiSSirtte") , BUlHi^gPS 2 a©Mf*#iiffl*4 2 

[0097] iwaaer-HoTiftjiwi >; > m©SM?t 
2ro Gtcjai o tetf&tnatd n*ftttt«. iftia&{*36£ii 

SCtft<, *A-;<K*^#>:7P©jraWcSMl3 

c©fc», W(ca#*je©«t»^«if4»J:iflS* 20 
SKWcted?. *g£g!!#>^©T*^©SUfc©#6£ 

[0 0 9 8] (|?ff£flJ 3)08 tt#JMIi©*&ffliK> 7" 
©9afi093©*fiHWIHT?*&. ftfev C©HMM3©m 

3 . C ©HSfe#! 3B, TfB©^-Cfrf EMMM lttmb 

H8ScnV*^**W3©*^#>:/Ptt, ilia 30 

[0099] -rfcfcfe, ntswocDiEns^Htcti, me 

5? - tfWtfO :7SSM*s|&a&B s 2 ©±?jS5SSS©±»J(e: 
Mm<DWsM5 1 a&=ftrsmgl©«W*5 lteJ:^ 
»©KlX5 3 a4f-rSS2K©ii*5 3*SSt*i&n 
W5„ »^6Bl*lffi6 aiiJ;Wi6b*tly 40 
TfeO. rtjgfeatctt, Si5[©#S5 2a*ftSIl 
5 2 fc «fc ^^©ff>» 5 4a fcWf -SHI 2 St 

5 4 «. ^flfig;SKrrS|©±«flH*> 6»Wf 5 1 . 53fc 
J;0'fi$5 2, 5 4#3£EKffig§4rC<,>£„ fflffB# 
»£5 l~5 4«C«fc*JlSfia4f-iK5H L ^>7'5 0*s«^ 
Shtl^„ &te, j?JSM3©]S^MiJ<>^'P©T^S 
»KB, «ffiaHM^S2 iRa&OBttBKOJEHtWTS* 
#KSIi2a' **RW&ftTl>S. Lfcis-jt, C© 
Xttffl 3 CDOTIBHK^ HOTSEffi* 6 U> 4*K©8BR$ so 
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PJ«teiJtnB«fciaSfl!*2a' ©«£«©JgWC?SoT 
JBai/tt#l6"l\*rK»«iL. ^ftilli2a' ©Tift 

MM* ^ mmmmt>mm?i 2 b teg e w 3 n s . 
[0100] (H*M3©^ffi) *trta#JiS*«^fc^jfe 
fb3©is^m^>7"p«, mrta^-^w^>7'5 o(c 
j: ») . ttrtasuiM 1 jotuH/c . smtt^s & &snmm 
ts»*i«<-r«ci*j-c#*. aria* 

Mft^fSS 2 ©S4 1 teJ:0*3f 4 2 i. -e©±^iJ© 

*-iK»^a*s 3 K.mmLitm&z— s 

0 i £<I#£*>#fc C i K J; 5 irjia* -##^07' 5 

«£&©# -ft mm<Dmk<z>MM*m-)ttm 

^cttpfiatS*©^ -iK^#> 7* J: 9 ftt>&£it£1££ 

tc«. «na f ^u«*MiESS»s 2©±«« 

©±»J(C, ^-^^^>^5 0£|S:tfT(,>3©-T\ 
mria4?-*W^>^SM^jtfI5S 2©S4 1 ©jfe* 
gR©J¥£ *s 3 m m«±r& X h . ftl««tt^^f#^ 
CiAST*4. l/c^ot^ ^Jg^lStctet^T, IfiiaS 
S (4 1 ) yjJ&WDW (Wl) ^TSSSSJ:»3 fe«< 
a-3T^*s«fiaiaDiii (36) ©±isB»(cas»T* J: 
5 k jgiatr s c i itju-e * •£ . 

[0101] <HJfe^j4) H9tt#3M8©»&aiJ«>:7 
<C«»W4©«»ffflH-C*4. ftte. C©HKSM4©m 

aRtetJIal— ©W-9*^fL.r. *©Sf«H&SiiW 
^„ C©^JSW4!*, T!a©j5ri5iaSUI0H4£ffliiU 
rt»*!W, ffi©^««IBSaS*l3iia«l«:«jfS3tir 
C©^ttM4-t?«. «WSafcW3©ir-jj<^fffi 

M*^jtgps2^*BS$ni:*©^t>f3{c 1 ^dp^ 

BP) S 1 a*s^W6ti.Tl»5 0 
[0 10 2] teCm$M&®T$k±.WffiS 1 att, teCfc 

^y^mmmtms 1 ©r^ePiiHi^cc, tacoj3 

6teJ;i>*^D^3 7*WLr*5D. toCUjaeoiIiiBB 

iaDfl^^^^awiftsgtssass 1 ©_hififfi*>eT?ss*gs 

M3 7©±asB©^a»@iR? j ©wi ciewkt- j ©^ 
doi©ji«) ©8 0»JuiTtcss5Esna. ^br, tns 
mmm 3 r ttrta # - 7-MMf*^3ii§iJ s 2 
±ijfEKff < ccse o TMf*#^fflp 4 2 ©j«a? § j&se 

WWtcaK&^r^scK^ur, c©^J(SM4©*al> 
^^>^S«f*^iiai3S lt»«taC8K#>^©t9Sf 
ffif^tc J: «3 IWf|«|±aflH{Cff5E©*3Iim*#{c . 

a*aD»^3*n-#L-Tt r ^©-c 1 ftria^#jt±?sg|5 

S 1 aCWSB, Ki»©«*3&s«3?Wl±8SW«:ff^fi3 



(18) 

33 

tacffi^immtmms 1 a©^D^3 7<dm^^, 
mm) mnzmicticmvmz^mbx^&frhx'iib 
co 103] mmuvftm) c©nwj4©iiif^ 

f[5S 2©f^5j(cWia*3DPs^,^#m:^S 1 a£ 

tfy^bX, ^tpSCteW3§mjKffi»ffi< &&©•£% M 
Mm 3 © # - > r/imf*^SP S 2 b it 

n^icibKbr. 2~##^k>:/5 o©ttii3i5 i , 
5 3 is j: vwmm 52,54 vrnkzwrn § 

[0104] (mMM5 ) m 1 0 »#«0J©*g£Stf > 
7-©3U6f!)5©ISEWrfflH-C*>S„ &te, C©*»W5© 20 

t^cte^r . mmmmm 3 ©^^tfc^js-r 
c©**iW5©s*©l^»i6ll**yJ:o £ »M^^ 

g-HST&S, t©<fc5iC, »*©Si!t4 1 ?£tt«ftrfc 
*|fi|±3-tfSCi*ir*S. ftrte, C©SIJfe^J5©|p|te 

^-hk«, wia*"^^f^>^imf*^j*SPs 2©± 

iBS©±aEWf C , * - > 7' 5 0 *R6J T lr » S © 30 
T\ OTB*-*»7-#>5^MWMKiWS 2©«4 l © 
5fe^^©H3*53mmJy±-C*-5Tfe. i6ft>#£tt£fl6« 
f#-5Ci*s-C#S 0 ty^t, f|jfeM5 Kite^T, W 

iBg-H (41) i;U:%tt<DXff (w l ) *iTi(f6»± *> t> 

»<M-3TSIW*WIB*atllj (3 6) ©±ijSEffiKat^f 

[o 105] (mm 6)aii ix#§mi<D®.&Mtf^ 
y'<Dwmffl6<DWfflimm-e&&„ c©nife$i6© 

<Dmxm e ©Kmaa&sm 5 1 & 1 e. nr 1 > 4 
wtr. ti*^»6W^6^ ( c©<fc^{c, warn 

[0106] (%ttW 7)012 Ei*^©^Msff > 
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S. *WBII»J3T?tt. ^-W*>?5 0«1- 
SK*©g^*J««*te J: 2 gfc* o fc 

««. C©HJfi'^7-t?tt. 3©©Sfrig^5 1, 5 3, 5 7 
te«fcDf3S<DlMWL5 2. 5 4, 5 6 #S|gW 6ftTt,> 

*C£K:J:»K SljfeW©ia^#>:7'P 

&te\ AM^r^ffl^^iS^fctt, H^jncWK 

fri r *^-r^fc8f>©ii0as^j3Esnrte o , mwfrn 

[0 10 7] (HM8T8 ) El 1 3 «*f£HJ©1fi£M#> 
^C*SfcW8©«»rffiBfr*S. ^te, C©H*W8<0 

zxwDmwimm*3£tmxm#. 3mx^^ 
$k zomrnisxte, 5s©»a*5i, 53, 5 

7, 5 5, 5 9te<fcO'5K©PS*5 2, 5 4, 5 6, 
5 8, 6 0*>Stf6tiW4. Cco.fc^K:. SbHSteJ: 

cfl»aw©®SR4iwiP3-e*c iicj: 5 , mm 8 com. 
[0108] (SDg«) eu, 4^sm®iSKM«if%L' 

<, #i^lt^©fEHiciai!52nfc*^HJ©Sg©SffiHrt 

(H01) MTlB^WJ2©^-^^>7-M^^g|5 
S 2 Kli, jI»DM4 3 0±tWltC § 6tCSlJ©igflujl£K 

^©*^, jr "^^>^Mft^iig|JS2© 

( h 02) wsa f - > 5^BRflc»3asa s 2 © j:^ 

WJtc, Slflc©«*i&^riSiR:»or lKJELhoft»teJ:iy 
»M^SS (cieM L ft: * - ^*IBB L tc&m 

Mm-CiZ. SESKEfi Ufc»»te JcCflHWOgMKttSH.* 
SiKl»Sf«ttJlfi*^*C4)&sr»*. ^©»^, fwlB3? 

-#^#>t/aafls«®«iJs 2 ©S4 1 <D%m3&<Dm 

S36J3mmfiU:r*-»rt>. WV»SKlffifi*f#«Ci3&s 
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